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[Richard A. Harriganb. Annals of Emorg 
ency Medicine. 38 (1). 68-78. 2001]o 

e>JS:t>±l^. «jftl»lc;5:Si3-e*l*ifc* [McCr rmmon RJ«>. Die 
bete. Metab. . 20 (6). 503-51 2. 199 4]. 

—55^ GLP— 1 (Glucagon-I Ike pept ide— 1) » P 
AGAR (Pituitary adenylate cyclase act 
Ivating polypeptide). IBlXSQ I P (G a s f r I c I 
n h i b. i t o r y polypeptide)!*, ^ifl^i^. ItRWJSrG^ > 

Ji■r'5C<^;!)<*a^,*lrl^-5o Z*if,(DG^>/^^a^SMS#<*(i. l^-r4i4,G 
s$»>/^^®fc^SLTi3y. Tx-;UKi>^7— tf^Slt^bL. aBflSWcAIVI 
PiSg*±^*1i-'S^^^«>S§**'^fc*«» GLP-lS^ft. PAG A 

[Dunphy JL?,. Mol. Cel l. Endocrinol. . 141 
(1—2), 1 79-1 86. 1 9 9 8 ; T i mo t h y James Kie 
fferb. Endocrine Reviews. 20 (6), 876-91 
3, 1999;David Vaudryb. Pharmacological 
RevI ws. 52 (2), 269-32 4. 2000;Jean Ola 
ude Reubib. Cancer Res arch. 6 0. 3 1 05-3 
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y7>G'^>J<<7m^^M§im^t^^ntSh. ^tz. WO00/50562#/< 
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ffi(^/-K'j^:/^Ki:«5-r^) 
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lol. Lett. . 17 4. 247-25 0. 199 9) ^ffllV 7'ytJ\^h 

L-C. •^n<f^J^^ Tb I a s t pj ^^SlfflL. G a pJiACo s 
tfit^ roj V. Gap#:gCo8 tfi^ TOJ T?. Q u e r yffi^Ja>7-<;U^ 
-tUr rSEGJ Ma t r I x^L-C rBLOSUM6 2j 

A^b)a:-S)::tlf»a)7Ky^::^^Kl*. (a) 

si; (b) mmz^i^xT^^it^ti^^tiz^y). mmf^pioAMP 

fi^ii*P*-y:i)j£14 (IJiT. «aill&rtcAMPiittlJS14t«J-r§C^A<fc^) 
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<o. 05. »$L<i*p<o. o^xtbms ^niz^>7.*j>^7^mfi<±m 
Lxi^^tpmth. 
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X (3— isobutyl— 1 — m ethylxanthin 
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hr-So G^>/^^7M^(fiSS^tt:^japJ(c|i31^-frfc«^l=t. Si4MG^> 
•fb^H. T3l£(::'>^•^^^*^e^i$ti^-i:^^»t)4^Tl^^ (Mi 1 a no. c. 

A. ?). Science. 26 4. 582-586. 1994), ttlt>%. G 
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*fiB^o!)7Kij/<:^^ mmmm7^mm7^<7 ^)-=.:y<rv-)\^t L-cfflL>*ci: 

L<li1~l 0®. J:y»*L<l±1'-7ffl.'M(c»^L<(il-5<i) . 

'OT.u^^aBiSiisiis ai; (b) $fflBai*}c AMPiijnsit^ii:^^^^^, 

^ K^tifA^^^^K-So 'S*?. :*;BJSli#i::fc'l'^T r^^ftJ (v a r i a t i o 
m#T' fc*i(* . EJIJS^ 2T'a$Jh.-57S>' ili25iJ t» ^ tK' J K ^ □ - 
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Ma n i a t i s. T. b. " Mo I e c u I a r Cloning-A La 
boratory M a n u a I" . C o I d Spring Harbor 
Laboratory, NY. 1 982) izVtoXmmt^^tt^^nX&^o 

^mzLxM^ti::f'y^^-:^itzfn-y^Wit^L. i(rfB:^^'f v-xiiT^p- 

ewt-r-s^^a mxiis m%m^ m^n: t h. ^-t?^. 

AT.^-. ] fi5l5<Di**4 (^^1*. «&RNA^L<(imRNAffl^5-. 

0S(£: (PGR) 3e (Sa I k i . R. K. b. Science. 2 3 9. 4 8 
7-49 1. 1 9 88) ^\tfUZfV^^-\£—i^B>^^^1S^t^::-tlZ^k). 

S-r^AV fc-SlMi, ||«gfi«j4(c|Bfii<D:^^lcJ:y. ^fflflfirt c AM PiiiP^tt* 

^U¥immm.miL^n%^ (site-specific mu t a g e n o s 
ls:Mark. D. F. Proc. Natl. Acad. Scl. USA. 
8 1. 5 66 2-56 6 6. 1 984) (Ci: y . tK'J '^T^^ K^a- K-T^tKU 

iBig(o:^j£ (wd: y . sfflflSrt c A M piiJtiajsii^ s^-r ^ ^mmt^ ^ i: i- J: y . 
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?ijs# ler-asti-STs^ Kisjij*^ f> ^ ^ 'J ^ 3^5^ K<D N c 

(b) IfflBartc AMPiiJDSti^^t'liy . -^^tl-So 

*fis«<z)7t^U'<::^^ i^m^mmy^^m:^<p ')-->f'v-)\^t urfflt^^-i: 
(a) ;i;^^ni-x«c#tt>r>7.g>5^as«£jiJSl4. (b) 

*^B^<X>7K'J'<3^5^ KMi^^J^J&JtSIT.^ LXmi^hZ.t 
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Xli (3) ^b^^fiKJi'Sr^^^lf^-^A^T-^^^o KIT. «-ilat:^i£I=-3 

— ;uffl;K'j^^5" Kic^e^-T'SmRN Aa)^:i^^t?ci:(D"et-g)2^ iiao)^ 

iaa)^7-f7— b-vh^f^Jse-T'S. 5a!|g¥»*-'-K'J^^-Hf3i«SSJ:5 (RT- 
PCR) ^^fJS: a 7.^ 'J-->^'V-;i'ffl7KU^:^5^ KOJ^fic D 

N AX(*^(D-«|J$#^ ;i <i:;!><-e t So 

K-r-Sm R N A ^ ^t;i^R N A^wc^iDiimz^^jmiht^c mm^t lx 
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> :^ □ -r -f >^ J* ^i: if I- «*: y 1$:t-r ^ c: i: t ^ o 

mfHi. mRNA$:i-'j3* (dT) -b;WP-7.* 7 AlClR^^. Jta^^^Ct 

N A^MIw^J'Sf'SCirt-et'So mRN A^aaiLJS:<Tti. r|i|R3?*l 

r l^'SttiiSi^Si/^«^<Orn R N A^ffll^'5) C i: t -e^-So 

-TT-. Affile Lfc::^7-< -7 -<D#^TT?. ^uw-mm&i^^ 

^Jle^fil^^t£ 2a^(7>:^^>r •7-$ffll^r p c r^^J£l. iWir-r^ c d n a 

D N ABt)t-^#'5 - it t'C'^'So 

^■f. mti(DPCR^mi^tz:^^vmmLtzmRUA^mmtLx. m^wm 

m^mi^X 1 ^ISc D N A^^^Lfc^. ilO) 1 2|5:Mc D N A*Nb 2*0c D N 
AS^fiEf-So ^a):^Jii:LTtt, m^lt. S15l^U7— tZJ* (Ef St ra 
tiadis. A. P). Cel I. 7, 279-288. 197 6), Land 
54 (Land. H. b, Nucleic Acids R s. ,9. 2251 
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— 2266. 1981). O. Joon Yoo^CYoo, O. J. b. Pr 
oc. Natl. Acad. Scl. USA. 79. 1 049-1 053. 1 9 
8 3). XliO kayama-Bergji(Okayama. H. &t^B erg. 
P. . Mol. Cel I. Biol. . 2. 161-17 0. 1982) U^t: 

nmt. m7L\t. m-^Um^%mm0m^\Z^t. H a n a h a naj^l* (H a a 
ahan. D. J. . Mol. Biol. . 166, 557-58 0. 198 
3) . tUt>*>. CaC I 2, MgC XttRbC I ^^t^^-frTiaSiLfc^ 

5 fc Lx^fiMmnnmi^t'^^s b w<o c d n a ^mt^^nwm 

P-3f^fflU>-5X^'J-->^ife. (2) PCR(Cj:y'f^MLfr7fP-3^^ffll^ 

§x^7u-->^5£. (3) <tea)ij)!i^5aiflaT*ew7K'j^:^f^K^M±$-frTx>7 
^ffl^^r^«^•r-5>:^;^. xi* (5) 4zL/<7x^:f • /w:?u^«'-r4f-*>3> ■ w 

T<r>^mz^^). gwa>c DNA^^-r^j^Kifi&^^a^"^'*^^*^'^^** 

'j3f5^^U;*-f^K$^fi£L. C;K^:^P-::^ (='^PX(i''PT'^Mg-r*) tUT. 
D N A $^14®^ Lfc- h PHz;up-7.:7 -i:/s-r :?'J ^^f 
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^^^kX PGR ^fr'Jct^. i U Ka)^»XI*-«P* -5 D N a 
tt>^VADNA^ffll^'5::<i:A<T•#-5o za)J:3(cL-rilS!tLy=DN ABfit*. 

finjjttf. isiTcD^iu-J^y. gw<Dc DN A$^"r<sji^se*i**3i*?"^'*^<!: 
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WCD c D N A ^^•r^f^MB^t:M1Rt^o 

t^h%mm^i^tzrrx R N A ^/N-< ^-r X^-ttfc^. c D N AlC^g^ Lfrm R 
NA$«Jj|$-e-, ElilR-r'So IslJiX^tl/cmR N A^S^'JfTH'J^:^^' KSIR^. 

D N A^w-r'5J^mi£Sitt*sfi^-r€>o 

•rS;t<U3?^L/:i-f^K^jfffi"r'5^asl*. il^*Q(D*^ (15ll^«. Man i a t I 
s. T. b. "Molecular Cloning-A Laborator 
y Manual". Cold Spring Harbor Laborat 
ory. NY. 1 982) |Zfi&oT|IJS-r*-^A<-e#*o filJ^li,Jfflfla<fc V 3^ 
7X5 KDNAlZffi^^-Sli^^^^aU. ||P,*Lfc:^7X5 KDNA*^P»c DN 

Ol Igo 1000M DNA Synthesizer (Beckmantt 
W . X(*3 9 4 DN A/RN A Synthesizer (AppI led 
B I o s y s t emsttS) tSil] t:mi^X'^f&t^:iti)<Vti>o 

h • hyx;^-f>U^ (Hun.kapi I I r. M. b. Nature. 10. 

3 
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105-111. 1984) ^a>^/^(cfi£t\ mm<Dit^tmizj^^)nj^t^z 

^DX^Mt^^tii^X^^ (Grantham. R. ^. Nucleic A 
cids Res.. 9. r43-r7 4. i981)o MIC. ZtlbtiSlBJiJ 

;j-^K;(,xP,;5:^3f^^-7-$5fij«tf=€Pi41#IIW^«Sa5«SSfl^ (site 8 
pecific mutagenesis) (IVIark. D. F. b. Proc. 
Natl. AcacJ. Sci. USA. 8 1. 5662-5666. 1 984) 

::*i*-ei^'<t=S>!?a)^^f=«fcy#?)4i'5DN A(DiB5iJ*^tt. "74^ 

\-<Dit^^M^ (M a X a m. A. M. ^il^G i I b e r t . 
W. . "IVIethods In Enzymology". 65. 499-55 
9. 1 9 8 0) •^i;x:J-^t'5?^ iytf- Kflil^ie/^ (Messing. J. Xl^ 
Vieira. J. , Gene. 1 9. 269-27 6. 198 2) miZ^^)^ 

®^3ti:'<^5'-DNAlz|fi;iSjit?::i:i::«fcy. ^^iHaflS (»^L<(iJE 
m±1is. L < li 2 9 3 - E B N ASeflS) $?^MfeSl^F-fr*^i A^-e#*o 

Htrl5J^afeSl«Bj|&$l§^-r t iz^ y . BlFlBiifflfl&<DiMI!aaii(::*M**i*;^ 
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PLC) ^] . ^L<i*s«fji. xi*ctib0^i^ii-^(Ccfcy. T.-^u--^^ 

mz\ts X'^^tzimmtJiSimitM m^lt. chaps. Triton X- 

tX^i;> • hP>e>@Slia5^J-eiSISLfc«lfr*<fc^ (H a y a s h 

I , M. K. &t;H age. T. . J. Biochem. , 12 0. 1232- 

1 2 3 8. 1 9 9 6) o 

( i ) ie5iJ##2-c^$*i'5T5y^is?'Jxiii5Jij##i er-a^FH^Tsy^ 

( i i ) tltlW^fifiia^i** - Kf 05?^ U:^-^ ^trUS^^ ^ -"CJ^ 
(iii) ffiPI^«>/<^?M^=i-K-r'&?H'j5?^U;i-5^ K^^t?3i^^^ ^-r*}^ 
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L<I*293-EBN AilfflflS) ^ J^Sfe^^-ti-'S - 1 ^-mm^^ 
^fz. *«B^%tt. 2 9 3-EBNAllBfla$ffll^^i:i:l=«fey» ^<7y--> 
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an. Y. . Ce I I . 23. 1 7 5-1 82. 1 98 1) , ^A"T--X-M 
A;^^-SPm«BflS (CHO) <Dvt KpUKU^^^— fe*^ii» (U r I a u b. 
G. Sr;Ch a sin, L. A. . Proc. Natl. Acad. Scl. U 
SA. 77. 4216-4220. 198 0). t hfl&!ftSB8ft *H E K 2 9 3 

$Biig. &i;frl5 H E K 2 9 3 saflSicx ^ ^ > . / N*—;? ^' E B N A - 1 

jia?'*#ALfc2 9 3-EBNAlNBBa ( I n v I t r o g e ntt) ^^^Jf^ 

SV4 0a)*]]»:^P^— S'-^W-r^pSV2d h fr (Subramani. 
S. b. Mol. Cell. Biol.. 1. 85 4-86 4. 1981). t 
ha)SfiH^:^P^-5'-*=&'^*P EF-BOS (Mizushlma. S. 
at^Na gata. S. .Nucleic Acids Res. .18. 53 
22. 1 990) . ■y-'T h/iiO'^^)\^7,-^0^-'9-^^t^pCEP4 (I 
nv i t rogentt) ^$^lf -5 C ^A^-^t^o ^tzs f§^U<»: d if^jKU 

Tilt, ^yy >if ^"7 ^;u5^- > *>^:^;u v--;? x >x >:7 AT?gk 

BioK Chem. . 267. 21995-2199 8. 199 2) » 

otii§&k^<?^-tLX. mfilt. HirlBpEF-BOSlc. v^f:^;uv-<7X> 
;^&t;FLAGxeh-:^$a-K-rSiB5iJ«»ALt=:^7X5 K (pEF-B 
OS signal sequence flag plasmid)$ffl(.^* 

m±mf^t LT293-EBN AUfflflS^ffll^^ii^l^l** ^^'^^ ^ -<t: LT . 
JLZfT.^ ^ > ■ /x-'i-r WL. 2 9 3 - E B N AB^XB^m 

5i;6<Br^>S P C E P 4 ( I n V i t r o g ntt) Jjf i: ^fflL^^ C t A<t?^So 
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t^-5Zt)5>^•C#. i^Jjltf, pMEISS (Maruyama. K. Sl^T a k e 
be. Y. .Med. Immunol.. 20. 27-3 2. 1990). pE 
F-BOS (Mizushlma. S. agata. S. , Nuclei 

c Acids Res.. 1 8. 532 2. 199 0). XlipCDMS (S 
eed. B. . Nature. 329. 840-842. 1 987) ^**lf* 

tiiU^^^<7^-lt. m^it. DEAE-x^X (Lu t hma n. 

H. &lSM agnusson, G. .Nucleic Acids Res., 
1 1. 1 2 95-1 3 08. 1 9 8 3) s 'J>K*^U*>'t?A-DNA*}:tje^ 
(G r a h am. F. L. &l/v a n d e r E d . A. J . . V i r o I o 
gy. 52. 456-4 57. 1 9 7 3) . HJIRO) h^>xi7x^i/a 

F uGEN E^'**6 Transfection Reagent :R 
oche Diagnostic sttU) ^ffll^fr^^s fc^LM*. M^^'iT.JU 
(Neumann. E. EMBO J. . 1, 841-845. 19 

8iljt14^-*-i:Lr«l^f <5n e oii€^$*iK'r^-^<0'C'^^^^^-- 
mTilt. pRSVneo (Sambrook, J. "Molecular 
Cloning-A Laboratory Manual". Cold Sp 
ring Harbor Laboratory. NY. 1 989)X(*pSV 
2-neo (Southern. P. J. Rt^Berg. P. . J. Mol. A 
ppl. Genet. . 1. 327-341. 1982) ^^=1 • h^y^T^yx 
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mTiit. RPMI-1 6 A 0^i&^\tif)\^^y^^iE-C-<fJ\^mn^S^^1^i& (D 

MEM) ^(Di^ifeic. ij^mzmcxi^iiki^Mm (FBS) mostm^i^^BixiL 

ffjfil/11 (FBS) ^(0Mm^i^t:^1iaLtz^)U^y::i^JE-(-</J\^§Lf\^^m^i& 
(DMEM) lf<DJg*felCG4 1 8 $jDX.tc*tfe$ftfflt"*:: i*<"C#So 

(2) mmm7^mM7.<;')--:y<f:^^ 

y^^j^-^'s^mmo^mi^b^i^tLx. mzit. i^mm7^m\o)^i^i&^tLxm 
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*r-r-s^mMA^ p<o. os. »*l<i*p<o. o^t^ibms mmiz^i^ 

:>-h'JT;U- ^SX h'J-S^lf (Te r r e t t. N. K. P). Tetraho 
dron. 5 1. 8 1 35-8 1 3 7, 1 9 9 5) (Cj: or^#^>*ifc<b#till, 
fc-&tM*. 7T-i^-X'r7.:/lx>('afe (Fe I i c i. F. b. J. Mo I. B 
i o I . . 2 2 2. 3 0 1 -3 1 0. 1 99 1) ^i: $C5ffl LTf^filc$^t=^ > 

1) jjfflflartcAMPiBS<DigiJi$ii«i:-r^;^^'j-->^:^^ (kit. cam 

X^y--><f^i*i:«i'r*) . TSlIS 
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c AMPjgJt(0^<b(*. ^J?li*. «i^a)lligW6Xf±i 1 icg^-r«fcaic, ilTlE 

ODc AMPa!lS4r-y h (Amershamttll) ^fflO^T, EJSWiCcAMPig 

d;5(c, cAMP,^JS(cft#LrlE¥MA<iSII5**i.'5>ite^- C^ix.li. ;ui/:7i 

7— 4fO!)iae?-<35±liSEf::c AMPlSS^iBJiJ (CRE) ^^iALfcJife^=■] (DIk^ 

Stt* ^J'^f-r c i: l=<fc y > K^Wlc c AM p«S©3E<b$^i'«f"r S c: 1 1 T? t 

isiffli!artcDcAMPSJt;5<±#f*itf. mt&umit^mt. x^y-->y*:/- 
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rf3SKa)c AMP?ftlJ^^»> h (Ame r s h amtt^) ^ffil^r> l^WI-cA 

20B#ra^SU. m^T. JSife^lRSI Ltc^, 1 mm o I /L - I BMX (3- 
isobutyl— 1 —me thylxanthine) /DM EM 4 0 0 // L 
^JlD^s 5%C02#^T. 3 7°CT?1 O^lfe'j-O^i'^— h'^'So SEf=. 1m 
mo I /L- I BMX/DMEM 1 0 0 // I r^l&S? LytlSSI'Ib^iKa (^J^(i. "fb 

ife^lRSIL. f|b*l/=«Bfl&lCfelt«)cAMPS$. ilTl6©cAMPa«S4P'vh 
[^J^(*. c AMPgf^^&^T*yb^5^ (c AMP enzyme immu no 
assay system;Amersham pharmacia biot 

c AMPiiglciic^? Lrfe¥S;!i<lllti5$*i'S>3ife^O$E¥5itt^^i>«f fBi^ 
MIC c A M P jgJtO^ib $^^«f-r -5 d i: ic J: y . 7. ^ U 'J ^ 

:^f^K$si4-(b-r'6i«os^x^'j-->^-r§is^i=»*. m^\t. ^m<ommm 

- .y_;i,^7tf ,J X:^^ K ^ =3 - Kl" -Silfs^ . C A M P jgJtlCft^ LTIe 

¥a*<iSISIi$5K^ii<£^ [^Jjtl*. ;Ui/:7x5-iffl)ji<£^(D±3SE(Cc AMPJ5 
^iBJIJ (CRE) ^^ALfriHc^; ^^li. pCRE-Luc^^^- (CL 
ONTECHtt) ] i:^#ALfc«lfla^. ite^^ALfc^. 1 8-2 0^ffiJ& 
gL> t$il!j-e^&IRLfzl«©^^b^!|^O^AD^. 5%C02#|ET. 3 7'tr'5~6l^ 
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2) GTPrsf^'^mM*j-:^><fism 

GT P r S^g-^^ (L a z a r e n o. S. JBilSB I r d s a I I . N. J. 
M. . Br. J. Pharmacol.. 109. 1120-1127. 199 

Ommol/L-HEPES (pH 7. 4), lOOmmol/L-NaCI, 
1 Ommo I /L-MgC I Xl^SOmmo I / L-G D PS^jSJa^'t?. 
^'SXWMtShfzGT P r S (4 0 0pmo I /L) i:jB^t"<6o St©Hb-&1^# 

L. 7 -< -(3«#-r § G t p r s ©Silt jSt4^;W b-'> a 

It. '^sxmn&tshtzGT PY sn^Tiztii^x. 7.<p <fv-)i^m^n 

3) 'j**>Kig^Mx^y-->^^gfe 
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m^lt. ttllBc AM PMX^ iJ-^>^^^Si;/XI*G T P r S^^MT.^ 'J 

_ (eg v>-4-^'ju) xf^;u f^;j-/<>yx— hX(iL-Qf-'jy7nx:7T 
5^i;;u=ig> it\yit>(M (OU^^^t^^ |SS^<b^#lt*lc-SB#ra-r 

So 

(3) H^l^/'&iE^glllfi^l^ 
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^^^j&B.^fz-^^^mi^^:^t\z^^)mM-t^:iiit'^xtho mx\t. ox 
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^jilctt-pT. :=FSti<i:i?&«?^Jl*l^<0^iP^J. -^Jxli. 7t;R^Js MHiiS«J. 
t^DOtzlii<D}^WM^\t. m^its nrnWL m^^M. ^MM. 'yay:f^L 

liJiMmmm. m^it. mmm. mmm. nrnm. ^ssn. ^itmmM^tm-t 

hZtt<X^ho 
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lZt$[,\Xs TBlZ-Dt^O. 1 ~ 1 0 Omg, *f*L<(±0. I^SOmg-efc 

ho tmatsc^om-^s fimmcomxit. ibico^o. oi~5 0mg. 

L<iio. 0 1 1 omg-ei&'So 

ij--><^-/--;uffl7K'J^:^5^ K^|g|l!il1#PMlciaig|||3K$-fr«»<i:, 

T-^— .17.. 1 9 9 9^X(iT a d a s h I A r i g a &l^Y u k I o S 
ak i yama (^S iE&l^rt^lU^lt) . SSS «il 40 (17) . 

2772-2780. 199 smz^S.moyj^lZ'ijt'oX'fT^diO Z tii<X^ ho 

7l(i, iE5>J##2-ea^?Jti'5T5/i?iB5UX(±iB5>J#-^1 e-e^^ti-STS/ K 
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mw-f 'J lyi^'suMM) .(o^i^i^i^t urwfflT-fc^, m^omm^m^n 

KSf <Sta)-C'l4^i:l^ JtCfc, !^(C»Te>''cj:t^lSy. (Ma n i a t i 

s. T. C). "Molecular Cloning-A Laborator 
y Ma n u a I " . Co I d Spring Harbor Laborat 
ory. NY, 1 9 8 2 ) lC$torl5lfi Lf=o 

DN A(*» t ADN A (h uma n genomic DNA;TOYO 

Bott) ^mmtLs fiitisfs (rt-pcr) icj: 

5?^u:*-^K$ffifflu. u/N-x:^^-r-7-iL-c. E5ij##4-ca**i«m» 

*3aglcl*. Xba l|gilBB5>J;!)<#ilDLrfc'5o RT-PCRIi, DN 

A7KU>7— -Iz (P y r o b o s t DNA p o I y m e r a s e : SSit 
tt) $fflt>T. 5%i>>^;u;^;U3l^^^K (DMSO) #«ETTf. 9 8't (1 0 

y>i-r-i:(::c»:yilJILf=.>©i^m. 0 k b pODN Aif^Jb^lt'lS^ti 
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K&t;pEF-BOSi/y-^-;U*>— K (pEF-BO 
S signal sequence flag plasmld;Mizus 
h tma. S. St^Na ga ta, S. .Nucleic Acids Re 
8.. 1 8. 53 2 2. A 99 0) IZ^ ir^'^MO-r.^^LtZo nih^fz<7 
□ ->a)^SiB5>J(i. (dideoxy termi 

nator) ^ICcfcyDNAi/-- 5?X>-9— (ABI 37 7 DNA Sequ 
encer:Applied Biosyst emstt) ^fflt^T^^L. mm 

cDNAWS' ^miSLXS3' mi&^m^t^fzii>lZ. t hlB^**®cDNA (H 
uman Pancreas M a r a t h o n - R e a d y cDNA:CI 
o n t e c htt) ^mmtLXmiK RACECrapid amplific 
ation of cDNA e n d s ) ii^tf ttofco ^<*W<C^i^l*. fliTlB 
c D N AlC^#<DT-iT-/HCtjtofc. 

5' -RACE-ei*, 1 |5iaa)PCR(c(i, iBjiJS-ts-ea^ti^^SiBa^JA^ 

ML. 2lslB(DPCRlC(i, mmm^GXUtMi^&m9U''h3ti%:t*)^^<P 
lx:t-5^Ki:. AP2:^^-r-7- (frlSc D N Alc^f^) t^^mLtzo ^tz. 
3' -RACET'I*. 1 IHIBCDPCRICI*, iB5IJ#-^7 t?a$*lS^SiB5IJA^b 

ZZf^^^—tiUmLtzc 

5' -RACE&t;3' -RACEOJI Ih1B(DPCRI*. Taq7K'J>7— if 
(LA Taq ; C I o n t e c htt) ^mi\ 9 8°C (ZOU^Bl) t64"'C 
(3 0OT) t7 2''C (3^Pb^) <!:;!)Nt,^f^-y-'r^;U$2 7|Hl«gyiI"rctlCcfc 
yHJSLtro 2lslSa)PCRIi. Ta q7H'J>5-if (LA Ta q ; C I o n 
t echtt) ^mi\ 9 8*^ (2 0|IMBi) t6 4^ (3 0UMffl) ^7 2''C (3^^ 
(H) ^3b^€,^j:i)■9■-l'^^^$3 4El^SyS•r-il=«i:y^teUt=o ^bHfcPCR 
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X>-9— (ABI377 DNA Sequencer;Applied Bl 
osys t ems 

5' -RACElcfey. 5' 5|5ffi(DiB?iJi:Lr. iB5»JS#9 -C^^H-StSaSiB 
5iJA<#btl, 3' -RACElCj:y. 3' ^Sffi(DiS5IJi LT, iE5IJ#-^1 OT?S 

K> (a t g ; maOOS-BaOZS) C±3?Ef-*l±=i K> (t a 
g : mi 6 1#~mi 63S) A<#«EL, I5I5$I±3 K>i:BiIISil*&3 K>ta) 

^1 or-a^jK-s^SiBjijrM*. ^mLtc^m.izm±^ k> (t a a : ma i 7 

#~m2 1 9S) *<#^Lf=o fife -3 iB^iJS^l 'eS^*T''S^SiB5iJ*^ ^JS 
*<ifiJB^Lt=o Z®iS»P)i^»l**ti)T5/iliB5»J (3 3 5T5>'K) li. 

^ifeffn 2 : m^m^ 2 r-^ »ii ^»T £ y g^is^iTbN <g 'J K<Om r n a 
R T - P C R^lcJ: y . ffi5»J## ZVU^^^T^y Ki^5lJA^ b -S^t^ U ^ :^ 
^-r\ t h(D#HSS [823 ai^/MSi) . 

wfis Tmw. 'M. fi^m. m. wm. mm. n^m. n.nm.^ 

A+ RNA (5/i g ; C I o n t e c htt) $DNT— tf (DNa s e : N i 
ppon Gen tt) ^fflL^■C 3 7-0"^ 1 S^^HSJS^^fco DNT-"4zftlS 
Lf=7K'JA+ RNAOrt, 4/i g^fflL^T. 5£Ie¥K^ (MMLV R ve 
rse Transcriptase:Clontechtt) (Cj: y 4 Z^C^e 
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c DNA^MMtKSOOju I lCj§»Lf=o 

j^flfLfcc MlSPCRli. Ta q7tx°>jy^— t? (Ex T a q ; SSittt) 

l\ 5%DMSO#«T1?. 94°C (30W) 5 0°C (30«?fe1) t72°C 

^nmt\.X. lUIBrot h(Z)#KSia)cDNA$SIMtL. t hG3PDH=l> 
VU—iVW^^V h (Human G3PDH Control Amp I i m 
er SetiClontechtt) $ffll^*^l^^*<OP C RiCcfc U . -Jf'j-tr^U 
y^^^jst j;_3-ij>^5it KP-^f-^-— if (G3PDH) a)jliK^$li<i$-frf=o 
PCRSCSitiai*, 1 %T*'0-xy;UfZXmm»1ci!lL"C««f L/co 'ia5>JS-§-2 
r'S$;»X'i>T5yKiB5IJ)!)^e>'ti:'&?K'J'<:^^ KOJmRN AlcS*"r*J|it)5 0 0 b 

H^yADNA (rat genomic DNA;Clonte 
chtt) ^^M<!:L. MBllJIS<5'J2T*fi£fflLt=iB5lJ#-^1 1 1?a**i*«SSB5»J 

51^ U:*-^ K<!:$:^7-C^— b-;' h t Lrffit^-S P C R^fr^irofco fllBPCR 
DN A^t^'J-?* ^— b* (Pyrobest DN.A polymerase: 
IgSigtt) ^fflt^r. 5%DMSO#^T-e. 9 8*^: (IOIITbI) i:5 7t; (3 

om^) tiz'c {M^fA) <i:;&^b'i(:^-9--<<7;u$3 4ls]^iy3iL. Hic. 
PCR^!|«!l$IIMiL, DNA7K'J^7-i2 (P y r o b e s t DNA po 
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I yme rase; ^fflt^Ts 5%DMSO#ST-C. 98*^ (1 0 

ftfal) t5 5^C (3 0«-tBl) tlZ'^C (l^fel) tt'^ib^Ji^-*)-^<7)l^^3 

IJlTajRACEsS-eii. 0§S.t LT. ^'yKBwcDNA (Marathon- 
Ready cDNA;Clontechtt) ^filfflL/co 5' -RACEt?!*, 
1 15iSfl)PCR(cl*, iB5»JS#2 1 •ca*H^t&SiB5»J)&^?»^i:*^'J=J"55^ 
f^Kt. AP 1 ::^^-f7- (tUIBc DNAIC^M) t^fi&fflU, 2lSBa)PCR 

(MiBcDNA(c3E#) i:$^fflLy=. 3' -RACErii. 
5^Ki:. «rffiAPi::^7>rT-«!:$ftfflL. 2l31i(7)PCRlcl*, iB|lJ##24 

5' -RACEODI lsliX0^2lHli(DPCRIi. TaqjK'J^^— 
4f (LA Taq ; C I on t e c htt) 9 S'te ( 2 OfJ?^) ^ 6 S't 

(3 0«?Fb1) <!:7 2°C (3^^Fb1) i;!)^?)^i:«>•9•^^^^^3 4l51«|yiS•r::^:l3J: 
yUffiLfco 3' -RACE<D1 @e&l/2lHlS(DPCR(*> 

Ta q7t?'J>7--tf "(LA Taq:Clontec htt) ^ffltV 9 8*'C (2 
0«>ra) i:6 5°C (3 0«>lffl) t7 2'^ (S^i^H) i!:A^P)«i:^"9--l'^;u$3 4 0 
Jiyii^C<!:(c«fcy||fl£Lfco 5' -RACE&l^S' - R A C E-p-t^i-F^^ 

f> tLfc p c R^tia)igSiEJ"j^«f ^^T^^ -D fco 

f i)PCR^|lli£L/=o S(rlBPCR(*. DNAtK'J^T— tf (p f u t u r b 
o DNA po I yme r a s e : STRATAGENEtt) $ffiL^, 98'C 
(20«>|yi) t64'C (30S>fa]) i:74''C (2^J'ia) i*>e>'S:«-9--f^^u^i 
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2®. ^L-C. 98°C (20«>Pb1) i: 5 8°C (SOf^-fel) t 7 4°C 

St L. DN A;K'J^7— 4f (P f u turbo DNA polymera 
se ; STRATAGEM Ett) $ffiL\ 9 8'C (2 0#IB1) i:6 4»C (3 0«> 
Fb^) tl Ar°C (253^3 Oi^fal) ,!:;!)>b^f'5-9--r ^^U^ 1 2l5l, QS^C (20|!!? 
Fa) i61°C (30$I^Fi3) i:74°C (2^i'3 0|J>Fb1) irANb^C^t^'T^^U^I 2 
iHl, ^L-C. 9 8'^ (2 0$l>ra) t5 8'C (SOfJ^H) i:7 4*C (2^3 0*l> 
ftl) t;!)>b'S:-5-9-'r<7;i'$ 1 eisl^yjlLfcc COPCRitl*! (JJIT, PCRjt 

fc\ HfrtB0D#7''^'i'T-a)5' %mz\t. -tH^ti, xba iEKIiB5iJA<M*nL 
rfc-So c(D:^7>r^— t-v h^^uNr. 5feic-9-3r<7P-^>'5^LfeBtriSPCR 

jtl^SA^^IMfr-SPCR^HifiL/io MIBPCRii, DNA?K'J^^— tf (p 
fu turbo DNA p o I y m o r a s e : S T R A T A G E N Ett) 
9 8"C (2 0«>Fb1) 5 9*^5 (3 0«^FB^) ^7 4*^ (1«>3 0fl>ra) t 

A^P)^i:-5+f■'f<7;^^2 5Isl^sy3S■r:lt(cJ:y|l^SLfco m^. 
bpa)DNABr>tA<iiti^*ifco ;ia)»f)t$«tJlsemx b a I T'iS^b Lfc^. P 
EF-Bos3^^;^5 K$ffli>T^p-->^uf=o i#e>nfc^p— >a)*SSBB 

JiJIi. i;T:*-^i/^-5*-'$»-/^(=<fey DNAi/-' j7X>-t^— (ABI 377 
DNA Sequencer ;Applied Biosystemstt)^ 

'^\z^ #btifc|frS5^SiB5M$S(cifttfLfciB5iJS#1 7T'a$*i^^SiB5>J 

5? ^ 1^:^-5^ K $ ^ T— b-:/ h^Ls hff?iSSBte1*R I N- 5 F (AT 
CC:CRL-2058) ft JjEO) c D N A^UMi: LT P C R^fT^SC-^fco JJ^fc. 
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MIBcDNAI*. ERNAmSiitll ( I S O G E N ; --^tK^ V-» ^fflt^T 

irIEPCRtt, Taq7K'J>7— tf (r Taq : ^Jiita) $fflL\ 5%DMS 
On^TV. 9 4-^ (SOSMffl) i:5 7°C (3 0«>Pp1) i:7 2°C(1$^K) t35)^ 
b^ir-S-y-^^^U^S 4l511^yjg'rc:tJ-«fcy5l«5Lfro PCRSJSiSISOtt. 1% 

^ L r -5 c t A<Jt^ $ 

MIC. Vt^Xl^^SBIia^feN I T-iarnS (ATCC : CRL-20 5 5) *^e> 
HOSiLfccDNA C^'^hl^^SliflattRIN-SFaj^^irl^^lCLr. ^RN 
Amia^H (1 SOGEN : =.'y7K>i?-» $fflL^•Ci^RN A^iSMLfc^. 

^^-42 ^^:LrfflL^f=::<!:^^i^(±. hHiSlffljia^^R I N-5 FCOii^t 
mCikmz^^) P CR^^-ofzm^^. *i)4 00 b p<DDN A»f>t/)<«ai$4lfc, 
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4 : IB^I^^ ? r-^ jx^T ^ 5 y BfeiSP.gllAx e> fe^TK ' J Kg) 2 9 3 - 

E B N AjaflHS(C^^^Ii-^^IHI# ig-l^>t ^^flSl^ c AM P;^^<P^<b 

5lJ*^^^i: -6 tK'J K$=i- K-r*^^ c D N A Lfc p E F - B O S i/ 
y:f;Ui/-'j7X>7.77*>y3f^X5 K (JJIT. Kp EF-BOS S 

^■f^ ri^-y>=i-hLf=2 4:;v::^U-HC2 9 3-EBNAiaifla (7x1 

(FuGENE6;Boer i ngor Mannhe i mtt) ^ffll^T, fftlB 
lffl)!aic:^^X5 Kp EF-BOS SS F-NAXti:/^X5 Kp EF-BOS 

O^PpIJS^L. jgEl^T. J$tlfe^lKll Lfc^s Immo l/L-IBMX (3-i 
sobuty l-1-methy I xanth i ne) /DM EM 500// 1$ 
mfi. 5%C02#^T. 3 7*tJ-e4 0^ra^>^i^-h$ff^ofCo JJCfc. 
hIjIBI BMXtt7f-s;^/tHi?x;^x^-€llWJi?fe*o «lfe*iR5IL. 

jjS^c AMPS/fj^l-ttLfco c AMPl:<Dj|"JS(i. TtTSRg) c AM PfiJ^ft^T 
•y-fe-CI^ (c AMP e n z y m e i mm u n o a s s a y system;A 
mersham pharmacia b i o t e c htt) IC J: y fr^Co/co 

Kp EF-BOS SSF-NA^SALfefiBflS-ett. aBHSrtcAM 

PMt<-:f'77.zh*Ri^^mz±^t^^tmmLfco -:f5. ::^^xsKpEf 

-Bos^a^ALfcsfflBar-i±. $iBflaF>?c AMP*icgg^b?!)<^i:A^ofco mm^2 



wo 02/44362 



42 



PCT/JPOl/10472 



tZo 

t=a>tl^i:^^X5 KpEF-BOS SS F-NA$^ffll^f=o 

^•r, 2 4:A::^i^— HfcN i T-iisama (4x1 o^ubhs) $ffiaLr2 4i$ 

WJ$«Lfc^. h.5>;^:7x^7i/3>KI6 (FuGENE6:Boerjnge 

r Ma n n h e i mti) ^fflt^T, «frfBSBfl&IC3^^X5 KpEF-BOS S 
S F-NAXIi3f^X5 Kp E F-BOS (n > K P-JUfflOJ^^^ ^ -) ^it 

Lfc^, 'J^K^SJtjft (PBS) 3. 3mmo I /L^;U=1-^^W 

KRBB(Krebs— Ringer bicarbonate buffe 
r) ImL^AQjl. 5%C02#ST. 3 T'CT? 1 ~ 2 Bt^-T h Lfco 

mUy<yy7—^^^\^^Ls 3. 3mmo I /L<f;U3— ;i#^KRBB 1 m 
L, X(*16. 8mmo I / L^/'^ba— 7.^WK R B B 1 m L(DU-f 
*nx.. 5%C02#«T. 37'CT?2B#IBI-f ^i^a'^-hUfc, ZO±m^'<> 

JM-t^ZtlZj:^). 3. 3mmo I /Ly;U=I— X#^T-e(i-<>:^'J >^^S 

©^-(bii^CL^A^ 16. smmo I /L^;m-x#^TTf(i-r>;^'J>^i>jiSfi 
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^7>5K OUT. ^f^XS Kp E F-BOS-NAirUi-r*) ^fflL^fco 
^■f^ :z,^->r>=i-hLt=24:A:7^U-hlC293-EBNAaifla (7x1 

uGENE6:Boer Inger Mannhe i mtt) ^ fflt^T. B(ria«a)!& 
fc:^7;^5 KpEF-BOS-NAXI*:^7X5 KpEF-BOS (=l>hP- 
^UfflO^^<7^-) 50ng^it<E^#AL/=o me^SALfc^. Ml:: 2 0^ 

m^mLs mi^x^ i^nb^uasi L^m. immo i/l-i bmx o- i so 

butyl-1-methylxanthlne) /DM EM 4 0 0 // L ^*P^. 
5%C02#JttT. 37t)T?1.0^tPdl>r>^i^-hLfco MIC. Immol/ 
L-I BMX/DMEM1 0 0/i I V^$iLtcUmt'^^ m^lts it'^^. ^ 

L. #e,*lf=aiBa*cAMPS;1!l^lcttLfco cAMPSoaHSl*. «tiil<OcA 
MPS^ifeSST'i'-lr'ri^ (c AMP e n z y me i mmu n o a s s a y s 
y s t em ; Ame r s h am pharmacia b i o t e c htt) ICfc 

f')'i7tjii\ iBjiJS-^2r-a*ti'S.75ySiiEm^b'tci)7H'J^:^5^K^*^$-ii- 
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□ ^_/f>a_KLfc96?t:^U-K(C293-EBNA«afl& (1 x 1 0*|ffl 

te/H7X>i.) ^mULs 1 oo^4^^!elfllje (Fcs) ^#t;^;u'<'y3^js>r- 
>f;H$ife (DMEM) 43-e-«feJ$!l^. h7>x:7x^i/3>stm (lipof 

ECT AMINE 2000:GIBCO B R Ltt) ^fflt^Ts fflB^lJiaf-":' 
^7.Z Kp EF-BOS-NAXI*:^5^5 Kp E F-BOS ' (□ > h D-^Uffl 
Or>^y«7^— ) 0. OlngtpCRE-Luc^^^i— (CLONTECH 

<fb^it^!l) ^iinx.. 5%CO^#^T. 37''C-^5~6i$na-l'>dF.i^-hUfco 
^ife$qR?IL. 3ifflflaj§jS;"«i (^fflflSiS^jiS L C )3 : mj^-T V^^Lfz^. ^ 

:SLXSm^^W. (ML3000 microtiter plate lu 
minometer:Dynatech Laboratories tt) ^ffll^ 

:4-/Oyx— h (LT- 1 Z 0059519;LaboTe8ttt)*. 4 

2 4:?v:3^U-hlCMI N6j|filfl& (2x1 O^SBBflS) ^MSL. 1 0%FCS# 
:&DMEM*-C2BK^SLfco ^L^r. Igife^ Kfl Lfc^. KRB-HEPE 
S(140mmol/L-NaCI. 3. 6mmol/L-KCI. 0. 5mm 
o I /L-N a H2PO4. 0. 5mmo I /L-MgSO*. 1. 5mmol / 
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L-CaCl2. 1 Ommo l/L-Hepes. 2 mm o I / L - N a H C O 3. 
0. 1%BSA. pH7. 4) 2. 8 mm o I / L y;U=l-;^#^K R 

B-HEPES (1ml) ^Jnx.. 5%CO,#«T. 3 V'^-Pa 0-6 O^fel 

2- (e'Ji;>-4— f;U) X5^;U 5^;i-^>V^X-K^2. 8m 
mo l/LX(*1 6. 8mmo I /L<f;U=I-X^^KRB-H E P EST'^il 
Lfc2- (e'Jv>-4-'r^u) xf^;i. 5^;!-'<>V^x-hj§5«0. 5mi^*n 

^(DiiSm. 2- (e'Ji»-4->r;u) xf^^u ^^^>!/x-h»l»l::.ky. 
2. 8mmo | / L^^Ua-^^^lST-eii-OX 'J >:J.^»«(iliiia L^tf 
1 6. 8mmo l/L^;U=l--X#^T-e(i^>xy>:»aJ^M*<iittlLTL^fc„ 
^^^^ 2- (e'Ji^>-4— f;U) X5^;i. 5^;i-/<>l/x-hl±. ^Sg^^U 

^fc. 2- (e'Jv>-4-'r;U) X^;U 5^:j-'Oyx-KiU^(7>^lte^7 

•^^§b*ifc®«3o(D7.^'J-->-J^^S1*i<0rt. 1oa)^b^ifellcoL^^:t. 2 

^m1^^.1!limt^mmmz^^). 2. 8mmo l/L^JUa-X#«T-ei*H' 
>X'J>^a2>Sliii*iil-''«f*"-5^=*^^ "I 6- 8mmo I /L^;ni-X#aT-e 

;U) X5^;i/ 5^:!|-^>Vrx-h (LT-1 Z 0 0 5 9 5 1 9) 1 0 Omg/ 
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itm^OmmiZlt. MT^tO. 3 3mo I /LiS^m^t^jg^ (Jfil?« : 0. 
3 3mo l/Lil^i^il=1 : 1 0) Lfz^s ^/O^^St (3000xg. 1 O^j' 

(3oooxg. 1 o^m. 4'^) Lfc±sja^fflt^t=o MUi&o^m 

%{Zlt. <f}m-7.C'rX\-r?=i—. (Wa kott) ^mi^fzo l^fzs M^-f > 
7. «J >;eS<Oa')^ K-'T^XU^T^z-tz-ri/X^A (Amo r s ha 

>M (m<i=ng/mL) (Oi^^E^b^^^L. 11121*. -Jf^Un-X^P^^t^ 

r*j (*. □>ho-;u^ [l-jfetJ^. 2- (e'Ji;>-4-^;u) X5^;U 5^ 

:j-/<>i/x- h«l^i)P«^] iZ^-t^mmmiiK P<0. 0 5 (;^^a-x>h© 
laiic^xf 2- (e'Ji^>-4-'r;u) x5^;u 5^;j-^>yx-hi 

ia^lcfcl^-c. 2- (e';i^>-4— r;u) x^^^u ^^/<>yx-hi oom 

^jfeoT. Hm^^SD^^y hlC*Jl>r. 2- (tfUi?>-4— r^U) Xf^JU 

GK (Got o-Ka k i z a k i ) h (-f >X'J >^J'SJS^±2S 

b(Cj:oT. Wl s t a r^g^'V h(Cfcrt*iigPiS^?8fl*KB#«)i*JlifiB©S^F ^ 
iiiP3^m^^i4®l(*. 2^ (e>Jv>-4-f ;U) x^;i. ^:*-K>yx-h* 

^□^4- (p. o. ) Ltzztm^yit. SD'^-:^ hom-^tmmizmjiotz^ 
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■To EI3lc^-riB# r*j (i. zi>hP-;u^ C-r'5:*:)*)s 2- (eue^>-4 
— <;U) X5^;u ^:j-/<>yx-MiaS*D||] (cJ*-ri)^E^;&^ p<0. 0 5 

IS 3 izTFt^ -5 iw, -i/^uzi -7.m^^^ 3 0 6 0 ^^FBmii^(Cfct^r , 

2- (tf'J V>-4-'<;U) ^;*-^>*/X— h 1 OOmg/k gS#l- 

N A ^filffl Lt=o 

fla/Ox;u) ^fiiau, 1 %4^ltel^Jfti/^ (FCS) ^^ti^)i^^y^mm>C-<f 
;H$ife (DMEM) h7>;^7x^i/3>liS (LIPOFE 

CT AMINE 2000;G1BCO B R Ltt) ^fflt^f* frlS^BII&IC-^^ 
Kp EF-BOS-NAXI*:^^7.S Kp EF-BOS OVKP-^UfflCD 
^^/7^_) 0. IngtpCRE-Luc^^^— (C LONTECHtt) 2 
0 n gt^iifi^^ALfco jte^^ALfc^. HICI 8~20^Fb1J$SL. 0. 
1%BSA^W^ilfe1?#IRLfcK»^b^!K!l$*D^. 5%C02#^ET. 3 T-CT? 

* K : mj^-f &l/^jl'J^SM (ML3000 microt 

Iter plate luminometer;Dynatech Labo 
r a t o r i stt) ^ffll^TS'lS Lf=o 

*!|^3Si: LTS*^ Lfc t C 5. ±^1&i^V^^ L - or - 'J '/n^xyr^ 
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:$immmx'it^ mtinmmevmmLfz(Dtmczt=77.s. kpef-bos- 

zi^— >f>zi— hLfc9 e^t^^U— K(C2 9 3-EBNA$ffl)i& (1 x 1 0*^ffl 

Iia/t7x;u) $»aLT2 4a#K^Sa. h7>;^7x<7va>lill (lipo 

FECT AMINE 2000;GIBCO B R Ltt) ^fflL^T. IjTlBjiBfl&J- 
Kp E F-BOS-N AX(*^^;^5 KpEF-BOS (a> hP— -/U 

iglU^T, JSi&^lR?! Lf=^. 1 mmo I /L- I BMX (3- i s o b u 
t y I - 1 -mo thyl xanthine) /O. 1 %BS A/DMEM8 0 

1 mmo I /L - I BMX/O. 1 %B S A/DM EM 2 0 /[/ I V^lSlLtzWISi 

iia^c AMPfi/iy^ic^Lfco cAMPm<ommt. inmocAMPrnm^i^T 

•>iz-f ^ (c y c I i c AMP k i t ; B:$:*>x — 'J V^tt) l-<fc 9 ^T^Po 

'fju) T*i*, ie5ij##2-c*a$3h.'5)T5y^iB^J;!)^f>':f^7K'J^:^5^K^^m$ 
##2•cs$;ti<&T5/KEm^6^^<S7K'J'<:^f=• K^Stt^bt^^nSli Lra 

mmm^2 :^'^xmBmf^^Miu6mm^mi^fz'<iy: ^n:y'^'smm (2) 

a^— >r>3-hLfc2 4:;t::^U- HCM I NBSBte (2. 5 x 1 0 ^^fflJia) 
^filML. 1 0%FCS#^DMEM (Cat. No. 1 1995-065;G 
I BCD BRLtt) tpV2BfSi^mLtz. SEL^r, J&%*IR5I Lf=^. 1 0% 
FCS#^E.O^;i/3— 7>^#DMEM (C a t . No. 1 1 966-025; 
GIBCO BRLti) 0. 4mL^An^. 5%C02#^T. 3 7°C-e2B#iai 



wo 02/44362 PCT/JPOl/10472 

49 

M5i§Jte^lR?lKi^U. 2. 8mmo l/LXI*1 6. 8 mmo I / L^f^Un 

-X#^DMEM (Ca t. No. 1 1 9 6 6 - 0 2 5 : G I B C O BRL 

fflg«IJ1 0-e#bHfc7.>7'J-->^iSm«!I) jijftO. Sm l^iOiL. 5%CO, 
^(DiSm. 16. Smmo l/L^;i/a-X#«T. L-Of-U »y7t-x;^:7T^ 
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l>jLTOmmm<OlSL^M.3iL<2 2 3>lZlts TAt t i f l c i a l S q 
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m <o m m 

1. (1) m9im^zvm^tl%>Tzym^mx^tmmm^^ e-ea^ti-srs 
ym^m^m-r^y^^j^zf^^^ fc-suM*. (2) mmm^^vB^^^Tzy 

ffiji-r-5jStt. (b) S14fl:^Fti«ct(cJ:y. fflE^Bliart c AMP 

3. iB5IJ#-§-2r-a$*l'5T5yKiB5IJXI*iB5»J##1 6-ca**t^T5y KiE 

14, at; (b) sii-fb^^K-sciiiicjcy, frissNBiai^c AMPS^ii*D^ti:SS 

6 . iS^« 1 ~ 5 a)L^"r*l*^-«l^nB«a)7K 'J ^3^^ 3 - ^^H 'J 5i ^ U 
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IS. 
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17. iS^]S1~5a)l^•r4^;!)^-]S(cffi«^a)7KU'<::^5^Ka)5Stt^k1a©$. 

1 8. sS*«l-50L^rHA>-]®lc|Bili(D/-K'J'<^5^K(DSte^btl®a). 1^0^ 
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1/2 

F I G. 1 




30 60 90 120 



F I G. 2 




30 60 90 120 
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F I G. 3 
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SEQUENCE LISTING 

<110> Yamanouchi Pharmaceutical Co.. Ltd. 

<120> Method for screening agents for the treatment of diabetes 

4 

<130> Y0128PCT-659 

<150> JP 2000-367349 
<151> 2000-12-01 

<150> JP 2001-243841 
<151> 2001-08-10 

<160> 26 

<210> 1 
<211> 1008 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 1 

atg gaa tea tct ttc tea ttt gga gtg ate ett get gte ctg gee tec 48 

Met Glu Ser Ser Phe Ser Phe Gly Yal lie Leu Ala Val Leu Ala Ser 
15 10 15 

etc ate att get act aac aca eta gtg get gtg get gtg ctg ctg ttg 96 
Leu He He Ala Thr Asn Thr Leu Val Ala Val Ala Val Leu Leu Leu 
20 25 30 

ate cac aag aat gat ggt gtc agt etc tgc ttc acc ttg aat etg get 144 
He His Lys Asn Asp Gly Val Ser Leu Cys Phe Thr Leu Asn Leu Ala 
35 40 45 

gtg get gae acc ttg att ggt gtg gee ate tct ggc eta etc aca gae 192 
Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Leu Thr Asp 
50 55 60 

cag etc tec age cct tet egg ecc aca cag aag ace etg tgc age ctg 240 
Gin Leu Ser Ser Pro Ser Arg Pro Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 
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egg atg gca ttt gtc act tec tec gea get gee tet gte etc acg gtc 
Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Yal Leu Thr Val 
85 90 95 

atg ctg ate ace ttt gac agg tac ctt gee ate aag cag ecc tte cgc 
Met Leu He Thr Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Phe Arg 
100 105 110 

tac ttg aag ate atg agt ggg ttc gtg gee ggg gee tge att gee ggg 
Tyr Leu Lys He Met Ser Gly Phe Val Ala Gly Ala Cys He Ala Gly 
115 120 125 

etg tgg tta gtg tet tac etc att ggc ttc etc cea etc gga ate cec 
Leu Trp Leu Val Ser Tyr Leu He Gly Phe Leu Pro Leu Gly He Pro 
130 135 140 

atg ttc cag cag act gee tac aaa ggg cag tge age ttc ttt get gta 
Met Phe Gin Gin Thr Ala Tyr Lys Gly Gin Cys Ser Phe Phe Ala Val 
145 150 155 160 

ttt cac cet cac tte gtg ctg acc etc tec tge gtt ggc ttc ttc oca 
Phe His Pro His Phe Val Leu Thr Leu Ser Cys Val Gly Phe Phe Pro 
165 170 175 

gee atg etc etc ttt gtc ttc ttc tac tge gac atg etc aag att gee 
Ala Met Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
180 185 190 

tec atg cac age cag cag att ega aag atg gaa eat gca gga gcc atg 
Ser Met His Ser Gin Gin He Arg Lys Met Glu His Ala Gly Ala Met 
195 200 205 

get gga ggt tat ega tec cea egg act ecc age gac ttc aaa get etc 
Ala Gly Gly Tyr Arg Ser Pro Arg Thr Pro Ser Asp Phe Lys Ala Leu 
210 215 " 220 

cgt act gtg tet gtt etc att ggg age ttt get eta tec tgg ace cec 
Arg Thr Val Ser Val Leu He Gly Ser Phe Ala Leu Ser Trp Thr Pro 
225 230 235 240 

ttc ctt ate act ggc att gtg cag gtg gee tge cag gag tgt cac etc 
Phe Leu He Thr Gly He Val Gin Val Ala Cys Gin Glu Cys His Leu 
245 250 255 

tac eta gtg etg gaa egg tac ctg tgg ctg etc ggc gtg ggc aae tec 
Tyr Leu Val Leu Glu Arg Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 



288 



336 



384 



432 



480 



528 



576 



624 



672 



720 



768 



816 
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260 



265 



270 



275 



290 



295 



305 



310 



gcc tat tgg 


cag 


aag 


gag 


gxg 




OLg 


864 


Ala Tyr Trp 


uln 


Lys 


0. Ill 
ulU 


Val 


nig 


1 Al 1 




280 


4 




285 










gga gtg aag 


aag 


gtg 


etc 


acc 


tea 


ttc 


912 


Gly Val Lys 


Lys 


Val 


Leu 


Thr 


Ser 


Phe 








300 












aat tgt ggc 


cca 


gag 


agg 


ccc 


agg 


gaa 


960 


Asn Cys Gly 


Pro 


Glu 


Arg 


Pro 


Arg 


Glu 






315 










320 





agt tec tgt cac ate gtc act ate tec age tea gag ttt gat ggc taa 1008 
Ser Ser Cys His He Val Thr lie Ser Ser Ser Glu Phe Asp Gly 
325 330 335 



<210> 2 
<211> 335 
<212> PRT 

<213> Homo sapiens 



<400> 2 



Met 


Glu 


Ser 


Ser 


Phe Ser Phe 


Gly Val He 


Leu 


Ala 


Val 


Leu 


Ala 


Ser 


1 








5 


10 










15 




Leu 


He 


He 


Ala 


Thr Asn Thr 


Leu Val Ala 


Val 


Ala 


Val 


Leu 


Leu 


Leu 








20 




25 








30 






lie 


His 


Lys 


Asn 


Asp Gly Val 


Ser Leu Cys 


Phe 


Thr 


Leu 


Asn 


Leu 


Ala 






35 






40 






45 








Val 


Ala 


Asp 


Thr 


Leu He Gly 


Val Ala He 


Ser 


Gly 


Leu 


Leu 


Thr 


Asp 




50 






55 






60 










Gin 


Leu 


Ser 


Ser 


Pro Ser Arg 


Pro Thr Gin 


Lys 


Thr 


Leu 


Cys 


Ser 


Leu 


65 








70 




75 










80 


Arg 


Met 


Ala 


Phe 


Val Thr Ser 


Ser Ala Ala 


Ala 


Ser 


Val 


Leu 


Thr 


Val 








85 


90 










95 




Met 


Leu 


He 


Thr 


Phe Asp Arg 


Tyr Leu Ala 


He 


Lys 


Gin 


Pro 


Phe 


Arg 








100 




105 








110 






Tyr 


Leu 


Lys 


He 


Met Ser Gly 


Phe Val Ala 


Gly 


Ala 


Cys 


He 


Ala 


Gly 




115 






120 






125 








Leu 


Trp 


Leu 


Val 


Ser Tyr Leu 


He Gly Phe 


Leu 


Pro 


Leu 


Gly 


He 


Pro 




130 






135 






140 










Met 


Phe 


Gin 


Gin 


Thr Ala Tyr 


Lys Gly Gin 


Cys 


Ser 


Phe 


Phe 


Ala 


Val 


145 








150 




155 










160 


Phe 


His 


Pro 


His 


Phe Val Leu 


Thr Leu Ser 


Cys 


Val 


Gly 


Phe 


Phe 


Pro 
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165 






1 /u 










1 / w 




Ala 


Met 


Leu Leu 


Phe 


Val 


Phe Phe Tyr 


bys 


Asp 


fflex 


Leu 


1 i/e 

Lys 


T Ia 


Alfl 
n 1 Q 






180 






lob 










ion 






Ser 


Met 


His Ser 


Gin 


Gin 


He Arg Lys 


Met 


bill 


MIS 


A 1 o 

Aia 


ui y 


Ala 
Ala 


mcL 






195 






200 








zuo 








Ala 


Gly 


Gly Tyr 


Arg 


Ser 


Pro Arg inr 


rro 


oer 


ASP 


Php 

rne 


Lys 


nl a 






210 








215 
















Arg 


Thr 


Val Ser 


Val 


Leu 


He Gly Ser 


Phe 


Ala 


Leu 


Car 

oer 


Trn 

irp 


Thr 

inr 


Prn 

r ru 


225 








230 






235 












Phe 


Leu 


I le Thr 


Gly 


He 


Val Gin Val 


Ala 


Cys 


(am 


ulU 


uys 


U 1* c 

nl s 


LcU 






245 






250 










zoo 




Tyr 


Leu 


Val Leu 


Glu 


Arg 


Tyr Leu Trp 


Leu 


Leu 


Gly 


Val 


Gly 


Asn 


oer 




260 






265 
















Leu 


Leu 


Asn Pro 


Leu 


lie 


Tyr Ala Tyr 


Trp 


Gin 


Lys 


Glu 


Val 


Arg 


1 All 

Leu 






275 






280 








285 








Gin 


Leu 


Tyr His 


Met 


Ala 


Leu Gly Val 


Lys 


Lys 


Val 


Leu 


Thr 


Ser 


Phe 




290 






295 






300 










Leu 


Leu 


Phe Leu 


Ser 


Ala 


Arg Asn Cys 


Gly 


Pro 


Glu 


Arg 


Pro 


Arg 


Glu 


305 








310 






315 










320 


Ser 


Ser 


Cys His 


He 


Val 


Thr He Ser 


Ser 


Ser 


Glu 


Phe 


Asp 


Gly 








325 






33a 










335 





<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 3 

aaaatctaga atggaatcat ctttctcatt tg 32 



<210> 4 
.<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 
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<400> 4 

cggctctaga ttagccatca aactctgagc tgg 33 



<210> 5 
<211> 23 
<212> DNA 

<213> Homo sapiens 

<400> 5 

gggctgcttg atggcaaggt acc 



<210> 6 
<211> 23 
<212> DNA 

<213> Homo sapiens 
<400> 6 

ctgcggagga agtgacaaat gcc 



<210> 7 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 7 

ggagctttgc tctatoctgg acc 



<210> 8 

<211> 23 

<212> DNA 

<213> Homo sapiens 

<400> 8 

acctctacct agtgctggaa egg 



<210> 9 
<211> 390 
<212> DNA 

<213> Homo sapiens 



<400> 9 
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ctgaggactg aaaagagagg gtgagtaatt 

gacctgccag cctggactgc cagcgaaggc 

ctcctctgcc cctggcccat gagaatttca 

agtcctgcca cttcgagaca tggaatcatc 

ggcctccctc atcattgcta ctaacacact 

caagaatgat ggtgtcagtc tctgcttcac 
tggtgtggcc atctctggcc tactcacaga 



cttcatgacc tgtaggatcc caaagatggc 60 
cagaatcgtg ctgtagctct gaacccacag 120 
gctggagaga tagcatgccc tggtaagtga 180 
tttctcattt ggagtgatcc ttgctgtcct 240 
agtggctgtg gctgtgctgc tgttgatcca 300 
cttgaatctg gctgtggctg acaccttgat 360 

390 



<210> 10 
<211> 223 
<212> DMA 
<213> Homo sapiens 



<400> 10 

ctgtggctgc tcggcgtggg caactccctg 
aaggaggtgc gactgcagct ctaccacatg 
ttcctcctct ttctotcggc caggaattgt 
cacatcgtca ctatotccag ctcagagttt 



ctcaacccac tcatctatgc ctattggcag 60 
gccctaggag tgaagaaggt gctcacctca 120 
ggcccagaga ggcccaggga aagttcctgt 180 
gatggctaag acg 223 



<210> 11 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 11 

gttgatccac aagaatgatg g 



<210> 12 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<400> 12 

gaggcaatct tgagcatgtc g 



<210> 13 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> * u . J 

<223> Description of Artificial Sequence: an artificial ly synthesized 
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primer sequence 
<400> 13 

aaaatctaga atggagtcat ctttctcatt tgg 



<210> 14 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially synthesized 
primer sequence 

<400> 14 

aaaatctaga ctagccatcg agctccggc 29 



<210> 15 
<211> 1008 
<212> DNA 
. <213> Rattus sp. 



<220> 

<221> CDS 

<222> (1).. (1008) 

<400> 15 

atg gag tea tct ttc tea ttt gga gtg ate ctt get gte ctg ace ate 48 
Met Glu Ser Ser Phe Ser Phe Gly Val He Leu Ala Val Leu Thr He 
15 10 15 

ctt ate att get gtt aat geg ctg gtg gtt gtg get atg ctg eta tea 96 
Leu He He Ala Val Asn Ala Leu Val Val Val Ala 'Met Leu Leu Ser 
20 25 30 

ate tac aag aat gat ggt gtt ggc ctt tgc ttc ace tta aat ctg gee 144 
He Tyr Lys Asn Asp Gly Val Gly Leu Cys Phe Thr Leu Asn Leu Ala 
35 ' 40 45 

gtg get gat ace ttg att ggc gtg get att tct ggg eta gtt aca gac 192 
Val Ala Asp Thr Leu He Gly Val Ala He Ser Gly Leu Val Thr Asp 
50 55 60 



cag etc tec ago tct get cag cac aca cag^ aag acc ttg tgt age ctt 240 
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Gin Leu Ser Ser Ser Ala Gin His Thr Gin Lys Thr Leu Cys Ser Leu 
65 70 75 80 

egg atg gca ttc gtc act tct tct gca gcc gcc tct gtc etc acg gtc 288 

Arg Met Ala Phe Val Thr Ser Ser Ala Ala Ala Ser Val Leu Thr Val 
85 90 95 

atg ctg att gcc ttt gac agg tac ctg gcc att aag cag ccc etc cgt 336 

Met Leu lie Ala Phe Asp Arg Tyr Leu Ala He Lys Gin Pro Leu Arg 
100 105 110 

tac ttc cag ate atg aat ggg ctt gta gee gga gga tgc att gca ggg 384 

Tyr Phe Gin He Met Asn Gly Leu Val Ala Gly Gly Cys He Ala Gly 

H5 120 125 

ctg tgg ttg ata tct tac ctt ate ggc ttc etc cea ctt gga gtc tec 432 

Leu Trp Leu He Ser Tyr Leu He Gly Phe Leu Pro Leu Gly Val Ser 

130 135 140 

ata ttc cag cag ace acc tac cat ggg ccc tgc acc ttc ttt get gtg 480 

He Phe Gin Gin Thr Thr "Tyr His Gly Pro Cys Thr Phe Phe Ala Val 
145 150 155 160 

ttt cac cea agg ttt gtg ctg acc etc tec tgt get ggc ttc ttc cea 528 

Phe His Pro Arg Phe Val Leu Thr Leu Ser Cys Ala Gly Phe Phe Pro 
165 170 175 

get gtg etc etc ttt gtc ttc ttc tac tgt gac atg etc aag att gee 576 

Ala Val Leu Leu Phe Val Phe Phe Tyr Cys Asp Met Leu Lys He Ala 
180 185 190 

tct gtg cac age cag cac ate egg aag atg gaa eat gca gga gee atg 624 

Ser Val His Ser Gin His He Arg Lys Met Glu His Ala Gly Ala Met 

195 200 205 

gtt gga get tgc egg ccc cea egg ect gtc aat gac ttc aag get gtc 672 

Val Gly Ala Cys Arg Pro Pro Arg Pro Val Asn Asp Phe Lys Ala Val 

210 215 220 

egg act gta tct gtc ctt att ggg age ttc acc ctg tec tgg tct ceg 720 

Arg Thr Val Ser Val Leu He Gly Ser Phe Thr Leu Ser Trp Ser Pro 
225 230 235 240 

ttt etc ate act age att gtg cag gtg gcc tgc cac aaa tgc tgc etc 768 

Phe Leu He Thr Ser He Val Gin Val Ala Cys His Lys Cys-Cys Leu 
245 250 255 
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tac caa gtg ctg gaa aaa tac etc tgg etc ctt gga gtt ggc aac tec 816 
Tyr Gin Val Leu Glu Lys Tyr Leu Trp Leu Leu Gly Val Gly Asn Ser 
• 260 265 270 

ctg etc aac cca etc ate tat gee tat tgg cag agg gag gtt egg cag 864 
Leu Leu Asn Pro Leu He Tyr Ala Tyr Trp Gin Arg Glu Val Arg Gin 
275 280 285 

cag etc tgc cac atg gee ctg ggg gtg aag aag ttc ttt act tea ate 912 
Gin Leu Cys His Met Ala Leu Gly Val Lys Lys Phe Phe Thr Ser He 
290 295 300 

ttc etc ctt etc teg gee agg aat egt ggt cca cag agg ace ega gaa 960 
Phe Leu Leu Leu Ser Ala Arg Asn Arg Gly Pro Gin Arg Thr Arg Glu 
305 310 315 320 

age tee tat cac ate gtc act ate age cag ccg gag etc gat ggc tag 1008 
Ser Ser Tyr His He Val Thr He Ser Gin Pro Glu Leu Asp Gly 
325 ' 330 335 



<210> 16 
<211> 335 
<212> PRT 
<213> Rattus sp. 



<400> 16 



Met 


Glu 


Ser 


Ser 


Phe 


Ser 


Phe 


Gly 


1 








5 








Leu 


He 


He 


Ala 


Val 


Asn 


Ala 


Leu 








20 










He 


Tyr 


Lys 


Asn 


Asp 


Gly 


Val 


Gly 






35 










40 


Val 


Ala 


Asp 


Thr 


Leu 


He 


Gly 


Val 




50 










55 




Gin 


Leu 


Ser 


Ser 


Ser 


Ala 


Gin 


His 


65 










70 






Arg 


Met 


Ala 


Phe 


Val 


Thr 


Ser 


Ser 










85 








Met 


Leu 


He 


Ala 


Phe 


Asp 


Arg 


Tyr 








100 










Tyr 


Phe 


Gin 


He 


Met 


Asn 


Gly 


Leu 






115 










120 


Leu 


Trp 


Leu 


He 


Ser 


Tyr 


Leu 


He 




130 










135 





Val 


He 


Leu 


Ala 


Val 


Leu 


Thr 


He 




10 










15 




Val 


Val 


Val 


Ala 


Met 


Leu 


Leu 


Ser 


25 










30 






Leu 


Cys 


Phe 


Thr 


Leu 


Asn 


Leu 


Ala 










45 








Ala 


He 


Ser 


Gly 


Leu 


Val 


Thr 


Asp 








60 










Thr 


Gin 


Lys 


Thr 


Leu 


Cys 


Ser 


Leu 






75 










80 


Ala 


Ala 


Ala 


Ser 


Val 


Leu 


Thr 


Val 




90 










95 




Leu 


Ala 


He 


Lys 


Gin 


Pro 


Leu 


Arg 


105 










110 






Val 


Ala 


Gly 


Gly 


Cys 


He 


Ala 


Gly 










125 








Gly 


Phe 


Leu 


Pro 


Leu 


Gly 


Val 


Ser 



140 
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T 1 A 

1 le 


rne 


iX\n AIn 

u 1 n Ui n 


Thr 


Thr 
1 III 


IXC 










Pha 


Hie 

n 1 s 


rru nis 


Phe 
r 1 ic 


Vdl 








1 Uv 




A 1 

Ala 


vai 


1 Ai 1 1 Al 1 

Leu Leu 


rne 


Va 1 






loU 






Ser 


Val 


HIS oer 


lain 


nis 






1 AC 






Val 


Gly 


A i A P%* A 

Ala oys 


Arg 


rro 




210 








Arg 


Tnr 


t#A 1 Ca» 

Val 5er 


vai 


1 Ai 1 

Leu 


225 










Phe 


1 ^11 
Leu 


T 1 A TU^ 

lie inr 


oer 


T Id 

1 le 








Z40 




Tyr 


Gin 


Val Leu 


ulU 


Lys 






OCA 






1 All 

Leu 


1 All 

Leu 


A AM Dl^ A 

Asn rro 


LGU 


T 1 A 

1 1 e 






275 






Gin 


Leu 


Cys His 


Met 


Ala 




290 








Phe 


Leu 


Leu Leu 


Ser 


Ala 


305 








310 


Ser 


Ser 


Tyr His 


He 


Val 



325 



<210> 17 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 17 

gtggctgata ccttgattgg 



<210> 18 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 18 

gcacagctgg gaagaagcca 



10/12 



Tvr His 


Giv Pro 


Cvs 


Thr 






155 




1 Pii Thr 
ucu nil 


1 pii ?NPr 


Cvs 


Ala 
fi 1 ** 




170 






Pho Pho 

rne rne 


Ti/r r^vc 

1 yr v/yo 


Mop 


Met 




i o«i 






lie Arg 


Lys ni6v 


U 1 u 


His 
n 1 o 










rro Arg 


Pro Vfll 

rro vdi 


Acn 


Aqr 








990 


lie UI y 


r PHa 

otsr rne 


Thr 
1 III 


1 AIJ 






zoo 




Ua 1 C 1 n 

va 1 u 1 n 


Ua 1 Ala 

vai Aia 


vys 


n 1 o 










Tyr Leu 


1 rp Leu 


LcU 


u 1 y 




OCR 

zoo 






Tyr Ala 


Tyr Trp 


u 1 n 




2oO 








Leu Gly 


Val Lys 


Lys 


Phe 


295 






300 


Arg Asn 


Arg Gly 


Pro 


Gin 






315 




Thr He 


Ser Gin 


Pro 


Glu 




330 
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Phe 


Phe 


Ala 


Val 








160 


Gly 


Phe 


Phe 


Pro 






175 




1 Pll 


i VS 

uyo 


He 


Ala 




190 






Ala 


GIv 


Ala 


Met 


?05 








Phe 

rnv 


Lyo 


Ala 

n 1 CI 


Val 

V CI 1 


Ser 


Tro 


Ser 

WW I 


Pro 








240 


Lys 


Cys 


Cys 


Leu 






255 




Vfll 

Va 1 


GIv 
UI y 


noi 1 


Ser 




970 






fillJ 
U 1 u 


Val 


ArflT 


Gin 

VI 1 1 1 


285 








Phe 


Thr 


Ser 


He 


Arg 


Thr 


Arg 


Glu 








320 


Leu 


Asp 


Gly 





335 



20 



<210> 19 
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<211> 20 

<212> DNA 
<213> Rattus sp. 

<400> 19 , 
gattggcgtg gctatttctg 



<210> 20 
<211> 20 
<212> DNA 
<213> Rattus sp. 

<400> 20 

ggaagaagcc agcacaggag 



<210> 21 
<211> 24 
<212> DNA 
<213> Rattus sp. 

<400> 21 

taagatatca accacagccc tgca 



<210> 22 
<211> 24 
<212> DNA 
<213> Rattus sp. 

<400> 22 

ctacaagccc attcatgatc tgga 



<210> 23 
<211> 21 
<212> DNA 
<213> Rattus sp. 

<400> 23 . 
ccgcctctgt cctcacggtc a 



<210> 24 
<211> 23 
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<212> DNA 
<213> Rattus sp. 



<400> 24 

acaggtacct ggccattaag cag 23 



<210> 25 
<2n> 22 
<212> DNA 
<213> Rattus sp. 

<400> 25 

tagagcacat ctaatcctgt cc 22 



<210> 26 
<211> 25 
<212> DNA 
<213> Rattus sp. 



<400> 26 

ttagagatga aagtcaggat ccagc 



25 
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